For the fabrication of MoS 2 -Si heterojunction 100 nm SiO 2 has been grown on p-Si wafer. A two step photo-lithography process was used to define the heterojunction area, in which SiO 2 was etched. Buffered oxide (buffered HF) etchant was used for the etching of SiO 2 . After the etching of SiO 2 , metal contacts of Cr/Au were fabricated by etching process. 10 nm thick chromium (Cr) and 50 nm thick gold (Au) stacks were deposited by RF sputtering, which would be used as electrodes. A second photo-lithography process followed by wet etching of metals (Cr and Au) has been carried out after the deposition. Thin layer of MoO 3 (10 nm) was on the samples deposited by reactive sputtering. After the deposition of MoO 3 sulphurization process has been carried to synthesize MoS 2 thin film.
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The XRD spectra (shown in the Fig (S2 (c) ) shows the growth direction of MoS 2 is along (0002), (0006) and (0008) 
